Characterization of nicardipine hydrochloride-induced cell injury in human vascular endothelial cells.
Nicardipine hydrochloride (NIC), a dihydropyridine calcium-channel blocking agent, has been widely used for the treatment of hypertension. Especially, nicardipine hydrochloride injection is used as first-line therapy for emergency treatment of abnormally high blood pressure. Although NIC has an attractive pharmacological profile, one of the dose-limiting factors of NIC is severe peripheral vascular injury after intravenous injection. The goal of this study was to better understand and thereby reduce NIC-mediated vascular injury. Here, we investigated the mechanism of NIC-induced vascular injury using human dermal microvascular endothelial cells (HMVECs). NIC decreased cell viability and increased percent of dead cells in a dose-dependent manner (10-30 μg/mL). Although cell membrane injury was not significant over 9 hr exposure, significant changes of cell morphology and increases in vacuoles in HMVECs were observed within 30 min of NIC exposure (30 μg/mL). Autophagosome labeling with monodansylcadaverine revealed increased autophagosomes in the NIC-treated cells, whereas caspase 3/7 activity was not increased in the NIC-treated cells (30 μg/mL). Additionally, NIC-induced reduction of cell viability was inhibited by 3-methyladenine, an inhibitor of autophagosome formation. These findings suggest that NIC causes severe peripheral venous irritation via induction of autophagic cell death and that inhibition of autophagy could contribute to the reduction of NIC-induced vascular injury.